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(57) Abstract: 

PURPOSE: To prevent the dielectric strength 
characteristic from being degraded due to presence of 
adsorbed moisture, in a thin film of a ferroelectric 
oxide at the time of polarization reversal of the 

ferroelectric oxide. 

CONSTITUTION: This ferroelectric memory comprises an 
Si substrate 41, a thin- film ferroelectric capacitor 50 
fabricated by forming a lower electrode 51, a thin 
fen^oelectric film 42 and an upper electrode 53 
sequentially on the substrate 41, a first protective 
film 54 of a metal oxide, formed by firing a metal 
organic compound which is hardened through reaction 
with water, while covering the surface of the thin film 
ferroelectric capacitor 50 and the substrate 41 
directly, and a second hydrogen gas blocking protective 
film 55 covering the first protective film 54. 




COPYRIGHT: (C)1995.JPO 



(i9)H*s#sT/f (J p) (12) ^ # 1^ ^ ^ (A) (nmnmm^mmn 

273297 

(43)^^180 7 ^(1995) 10^203 

(BDintci.^ mmn ffpom^n fi ms^«m 

H 0 1 L 27/10 4 5 1 

G 1 1 C 11/22 
H 0 1 L 27/04 



H 0 1 L 27/ 04 C 
27/ 10 3 2 5 J 





1*HJF6-57505 


(71)iaiSA 


000000876 










(22)a}RB 


¥^6#(1994}3^28B 




3tDKfHS«K«i>-#2TB43»2# 






(71)aiHA 


590006468 








v'^ h U y • 3— 3^1/— >3 > 








SYMETRIX CORPORATIO 








N 








7;>cu;<;-&*ffl. np^HiW 80918, 3 








D ^ H • x:/u >ifx, 100, ^ 








—4^ • y:f'J >if • ^Pyt— K 5055 






(74) 













(54) ixm<o^fm immi^:^=^v 



(57) 

IflfScl S i^«(41)t, iO||«(41)±(CS(t'b 

tT., TSCmSCSI), ^K«#:»BI(52), ±SPaM(53)-Sr 
JH'XWS LT«fi£?it^5iK^#:»^^-V^tvi' (50) 
i:, ^fe^^l|#:itll+-v/<>'J'(50)Sf>'S i ^«(41) 




l.Si ZS 



-1- 



(2) 



^m¥7-2 7 3 2 9 7 



JO 



hit. TSB^ffi, mm^m-^i^mm. ±^v.Uim'X 
m^Lxm&^m^mw.i^nm^^^^'>^ mum 

[0 0 0 1 1 

[0 0 0 21 

(P bi-x*a + a Ax ) (Z r i-y-» 
ilL. ^ (1) (CiiV^T. A = Ca, Sr. Ba, T 
h. La, Y, Sm. Dy, Ce, Bi. Sb<7)^t>j&^ 

[0005] B = Hf. Sn, Nb, Ta. W, MoO 

^^Ui^a^^i-g-fc-^o Me = L a, Y, Sm. Dy, C 
e. Bi. Sb, Nb. Ta, W, Mo, Cr, Co, 



JO 



Ni, Fe, Cu, Si, Ge, U, S c (O o -fbii^ hM 

[0 0 0 61 a = 0-0. 2, x = 0~0. 3, y = 0 
-0. 9, 2 = 0-0. 3, /? = 0-0. 05„ 

(B 12 02 ) 2* (A.-t B- 03 

lit, ^ (1) fCiJt^T. A = B i , Pb. Ba, S 
r, Ca, Na, K, C d <7)rt3j-t>S<f 1 o L < 

[0009] B = Ti, Nb, Ta. W. Mo. Fe, 

Co, C r<Ort;e»-t>Slftl.^ ic.^) L<(i^Itfc7C^75-C> 

(0 0 1 0] dtlfbO-fb-g-i^Ji, 8£5S«OPZT. PLZ 

T^*H«^<7)iB^HP^f^*<0^ffiReiel$i*M 06-1 

0^ wiim^^ t»&K^m^M:mm<om~it^r^ 

m.LXLto<r>izML. 1 o'OiiWJiT-t^SJafei;^ 



40 



[0 0 0 3] C:-9 L/cSifmft:^'^ 'J-votD^SrlKoT 
W3^?*T-TV^S'ft«##t LT, P2T (^^ 
='>^IS) , PLZT (•?^^'>mv>3>-^7>^'> 

#&)^, TiecO-fi^^ (1) T-s$n^-ii<oi&^;tis 

f2gK.^tli L K^Wmr-^ ») > V ;u 3 ^ >t7 A --^^ 5' >it §r 
gEx. -& c: t tc J: o T B fi<)ictt. DTt^if mi4 4rff c, 

X^ < <7)W5£#3i'Hffl<k^|J^gEttT*/co 
[0 0 0 4] 
T iy Bz ) 0+/9MeO (1) 

±. ^zxoxmLi^UKmmm^m'j'^i.m.^^Ltm 

[0 0 0 7] -0«l^rM5SwaiSfSft:j?BI#«-0pt^U 
•rVN-'f ;^lL-ffl(7)Pnm.a;(cJtL. ^(::*:^§g#e>llS r B 

14 T i 4 Oi5. S r B i 2 T a2 O9 ^<OTie— 

(2) ■cma$*t-&tfx^;^e«ft^^5Slim#«r*M 
^JiMW^mtX^X^nLfz {#53^0 1 -2 4 5 2 5 
8, 3-178454)o 

[0 0 0 8] 

(2) 

[0 0 1 1 ] m li, !4lf^#S)|i^^v.fc-j)Jfi«J=fcSi 
1 Oflfii^r^-r,, MOS ^9>vX^'2^ 

^^•S S-ff^^ L Tttaj X. (f -> :3 > f, ;4 ^ #?SE^^« 3 

>i^^im\>^xmjihx:*^^)-kA^t^ii>^ 

ffi^^fi|-r4J:dU^K*6^|g8*5gtlt<bit. %h\z^ 
8±lz;&S^K<7)lxt)aiLE^11*m-tiwt (ci I) 



-2- 



3 

m 1 1 ^® Km^sp^^ / ■? V =t ^mm^-^^ h «si-r * 
[0 0 12] mz\^7.^ 7.mmt%min^^m-j^^%, 

V D ^ *fe»m^i Jt x-ms-^m ? n ?^ ^ * 'J 

[0 0 131 I12S0'I113(4, ?t*c0CVD-BP SG 

mfsimmmzx-:iXtgim^tifz\f7.-7xmmt'^!^s r 20 

B 12 Ta2 O9 <0^^^^/N-->5'cO^JE-l|-^#14 

fiE$ttlt«1ii»<>Jt«W:k:i <5j>)^1-\,^o coio^r 
^■<±i 0 o'CH5f*<7)»aSL-efii9Efe< i ti±#^-c^v^„ 

[0 0 1 51 ttz^ 'i&^<r>BP s,Gmmm^m\t^'u> 



7-273297 

Of^j!)Dfir-<Sjt$tL^,„ !¥oT, BP SGJBra«gHi;t* 

»t T- (4 «©ail<7)SJt ?r K il L r (*lSr><0^if 

U J: IJ ^ V ^ ^t^-ft L Tt^^m-^^ -t 

';j4-?-<7>tSiS±5 0 0'Cti±omDSfti!iaf±^fx.-r\ *0 

[0 0 161 tfz. mcom&tLX. ±^(DXo^j:CV 
X. KlZ-m±&^tLXK!Z-mm±'SL^B.6^l,z^^ti>7i^ 

L/z^mi^-r'y^-f :^x'it^ mt^?iimw.i^mmt^ti> 

?*trv>^„ &&i)m\'^htL:hmmtLx(i. iFinm. 
it^^mm.^<r>^i&mmx'mit^?mmi^<7ymi&7cm t 
mmtR^' L jfcv^ < m»:^i,zsn:hAi>'mf 

10 0 171 SRIif6^)RgtJKI^U|&^-r^*^*-;^Ji« 

^iasT'*^ 4 0 0-5 0 ox:izimm^fifcm^±<r>^ 

mm.^mm^_^-'^iyi!'±um.^iis:wLLfzio. it»)iH 

±acms-K<b!^^^i;#:#Mtciij3i LK^btj^iimft: 
i- i t ± o r 5r« t x±m^^ t K-fb%^ 

^±ffi^s i: ^mw.i^mm t (7)^mx:^mmmj:mmm 
^^mMLm.mi,zmLm^7-'y<^ xi^imn^h^^^h 

[0 0 181 ?^t;:*:i^7K*i^<t-z>jt7cS:iC&<0|^S 

?:-i-tf^7c1±^H^t*'T-*DStMgi- ^MO S V > 5- -I 

^fy 5'fe^^:<iiffiT-fig|glSfL^cSI'(b!&^iS««:S«<7)^ 
B^fblC/F^r^i: 6 0 0-9 0 0 t:USA*ltl^6«USi&<0» 

- A J: *l)BXXg-^S:tDl47- V X-7Jt y ^ > ^--tc J: ^ 
X-7fe«^u J: o r , #^^#;v U 3 >^^<D^^^m 
A'PiZ^-WLOXmi^t. ^ii;&**«±OMOS h7> 



-3- 



5 

(7* -5 >Vif:^) ^H^4'(-i5l.^T3 5 0-4 5 0 
XL(r>mm. (MOS->>^'-) ^^Tir9 CirlcJ: 
* tOilTC'tt 5: f Uffl L T *^b^ v rj > fJj L > 

^tSLTv^-So MOS v>^'-^H^t^^<7>7K^igg(il 
[0 0 19] COJ;^^Fp1Mtc*^L5*Sl^«:»)R^^/< 

-> t -> 3 >i#-^-f^T'/N''f ^ ^'i^^'kt>'±x^m'm$- 

7felC3^^gg# t, (±MO s •> > 5^ -B#<7)jl7C^^«:<OSja 
Ufc mmW-O 5-254378-f-) „ 

10 0 2 01 L*>L, zKh<7>i^mmimit^^m^T 

lO 0 2 1 J 
[0 0 2 21 

m's.wmm. ±mw.U'&m^nmLxm&^fiz>mm^ 
^i^i^&umm i ites^si L x^m-ti>±mmtmmx 

10 0 2 31 

i^mmzm:mmmLxKiZ'mit-r^ ztizx-o t^sbco 



W) 7-273297 
10 0 2 41 

10 Lxmrnt^o 

mmmi) 114 li. c:<7)^?g<7>*ife0!ii tcMtJ^sssi 

- T% Itrie V - X MM43. K V -f > IIit44S. O-^r- h S 
ffi46?r^#.LrMOS h 7 > v :J'47t Df ^% 
20 [00 2 51 BJE^i^^«l«« ^r-t-tf ^«BfrS *c f± B P 
S G (*-o >^ K- ys?ft V »j n >) |^8d«3^Bic? #tT 
V^-So *5ie^T-53-^|git42±OB P S GK48±tC{i. m 
)P2 0 nmO^^'>««^49?ri^LT^SI^#:^JK+-v 

5'50fie&:6^ib^-S>mJ?2 0 0 nmcOTSS^teSli:, i 

^^mm2RXJF&^ii^C:,i'j:i>mW-2 0 0 nmo±aBme 

iE) ^zi.f)^m:'Ltz\£:^-7Xmmt'^^ SrBiz T 

30 32 09 Tj^fb^oTU^^, 

[0 0 2 61 ffiriei^^m«:»)gl^^/N-->^'50^-g-trgiie 

BPS GBI48±(CJ±. itmm\zt>tz ■oX'y^)::i>TA^:n 
KSr±!l#ti-^SOG k'>:f>*-7>!./'T4^ 

1 1 : v>'^--)-}i'^tmd t-htihmm. 

2 0 0 nm<Dv V 3>^-fk5^(7)^ i (D^mM^iJ^m^^ 
*tTV^4„ tfc, mfS»10«KJil54±{cj±5ftgim#:S 
^520#®SrBi2 T az Os t U^^OMO 
iSO^:(Ji^^aUJ:oTJg®:L;l:J^I92 2 0 nmO»2 

2 «OfSfllM55± t: Ji L P C V D J: ^ -> V > 

(Ci-SJ^if 3 0 0 nmO®K^^)K567>«tM$*tTV» 

-So 

[0 0 2 71 frEMO S h 7 > vJ^ i'47<?5y -;^««i4 
3> VV-< >^J«44lC**l51--5,^fe^ 1 0«S^54. ^ 
2 <OfSHm55s € KieaiMSSS O-'SPSG^SUiig^P 
SP57*«ffM$fL. ^05aP8557UV-;^fl3if)mLEi||5 

50 u^(c.i-*i?rie» 1 <Dfi^si^54. m2ff)msmbR.irm 



-4- 



7 

ie#^i)aiLBE^Ii:&MJ?5!>*3 0 Onm. 2 OimOP t - 
I 0 0 2 8 J ±%cLn^m 1 t;iJ «/»T. -> a > T 3 + 

-oaetix ^ii^jsio^iai/ctii sot: 

0-8 0 0 ■C<7)ii5zaT-»Dl^fit)S:? *tT, ^Sim#^M52 

ox^mmn i nmtm^r-is.ioiifz^m'^wmm^z 

[0 0 2 9] ±%Z\.tzi,n\z:i^^m(omm^z^iy^. 
tmmi.xzixii^^TL^-^'^Witmi=f^&-ti>mi<r> 

-0-M (D ^WMmm'^ U ^o* < m^Wft^ Sr ^ 

[0 0 3 0] fJ'-CfcfttiJigT-^-SOIiv'J n>r;i'3 

53-^iS« 5rPtij L •t-?> ^ci6 tCT ;i' + -> SP 



<5) #gg^ 7-273297 

8 

xim^^ifoi±^-±&fzt(>^z^ mmmm-o^^Lxm 
10 0 3 2] ^Jctr, m2<r>^mm55tz-o^^xm.m-ri>o 

JO r. ^2<7)fi®M55<7)##i: LTSiWi Lv>o(i. a 

55o^iKi*coi^j!Stiaft4r^tie®fb^SiSiiE#(^iesiba 

iz±ib^mmii(7)^^inmi-^zb7imt Lv>o 
20 10 0 3 31 ^<0J:9^CiC,«7c14$^#:tS^&i-*^t 
J: o r . -^itliiJi^l^g|5ie;tiS:itPlh-r-6J5S*«:^1-» 

-£.®?^b!fe^»m#t(Bl-afiKT-^< 1 1 J: ffOxIf- 

m^tmrnt fzit^^^^^^ytm tflx i B^v^^cfb-g-ii-c t 

|ffH:iflt/lC«L?»^„ S rB 12 Ta2 09 

Ig^r^ + z-Cv^^t^t-r-ST-VN'-f xr>J4S r T az Oe 

^srBi2 Nbz 09 ommi>m2<7)mmm55tLx 

30 l±^«•^^bs^^rv^nl^^B^a^blglT-*oTt. sp:^«Sa% 

[0 0 3 4] *^fe^fl|l^ci5v>TsoG;4'<bi-£.»lco^^ 
mm54tii&(ommm t nmz^mm,wnmb2n^<r>^m 

7ki5- S- ? I i » < w t J: o T 5ig5-E#SrM4r -v / ■? V ^' 50 
■V ^<-> ^'BOt 2 <OiiKIK54l4MO S v > - 

40 m^S5i t ®SI«^t»|^520|?ll * T'ifitfcaSi-* i i * 

KSit-f t Lrftffl L^I^^#SI^52«M<^fb-& 

*it7cUJ:-&^SS!)SISrll*Jli-f'5.o BP*.. 

T^I-g— #fk1- ^ c t (c J: ») 1t&035!i«**f» f> ii, $ t> 

50 [0 0 3 5] (nmm2) z<r>^mo%mm2im^i: 



-5- 



9 

EOS (-r K^J:. h#->->9> : S i (OC2 Hs ) 
<n%W)^htii^X\i^^^ MOC VD-TEO SO^IKIi 

10 0 3 61 ^y&m 2<r>m2 <n^mm>5C)i&mm[z c v 
ii'^m.(r>fisLmKm^n\zmK^ixfz%imm. teos 

iJr ? lb HT»f ^ ^ i: t plffeT-^-i, o 

[0 0 3 7] ^ci3. ^mmi, 2\,t7F.^ixtzmfSim.mm: 

54 tfz i±^mm:55<Dmmi-z-mi~Jc- cxm< Lxm<r)m 
10 0 3 81 mmms) z<r>^m<^mmm3i,z-o\.^x 

#»IK52U»i*Jfe«a|l tratS r B iz Taa O9 <JD» 

iStRI 1 tl^cs OG (xfcr>>>:*-7;^/'T^^*'9x 
1 1 1 -./T^-i Kv^'--:^;uttSS) /i-ibf^^$*LTv» 

U^im-l 0 0 nm<0»2O<^g|)K55**K«t'bfLT^» 

[00391 r;i-5-^/,, ->';3>, ^^-^i^oajb 

I- "{> S:^ U li;dc§g if 7.^^^^ -^-f , Ml? 2 0 - 

1 0 0 rvmX-^^1^<r)^m~^%.'Lfz%^^%^::itif- 

x%ho ^^h<nmA\?^mmtWi%<r>^mmM^. 03 x 

If d c t /^(± r f X/^ y ^'jj^^ ^ > tr- Ar-'-Kv V 3 

imm.X'hi,o 

[0 0 4 01 m<7)«^S«t LT^<7)M-f|:^i:±a5mS 
534 tz \tm P^*6»M56 1 <7)^B«^ * K^-r ^ i6 



(6) # gg^ 7-273297 

70 

[0 0 4 1 1 Iil5(±. ±ilL7t*MtRll ^30:&ffiai^ 
?:^«tfc®gli:f^3)K#Y/<v^'50i:^P^ ^»K560 

St**(±iaS2 2^, ^iJ=tiia4 5%T-*>^o ^K^^IK 
56<OJ5KOa-^enjDmE*^'3 - 5 h T-^it^i^^milJfi-J 

uii:*:L, i^i 0.-K;vhT-«ft»sS«l=t)ewi-<ou*tu 

?0 T. (1144^1^ 3 ) 54. 55T-|SaL7t 

# ^ -> 5- x{tm.mmM.mt 1 5 h \:x±. t •c±# 

[0 0 4 21 !16(±. Hife^lJl ~-3<7)mjf^^i7F-ti^ 
7 7r-^>^„ ^ 1 0«KK54tC i ^^ifm#:»m52i*igi5 

*(z J: o r^JS^J 3 i: «> t~i«v>:9-gS«g^S^!|f it**» f> 
!0 [0 0 4 31 (*:tet^4) :$:|&W<7)||Sgff!|4 ?r|^§g-t- 

1 (C|^«T-^> . 5iif l|#:SM52l± S r B i 2 N bo. 4 
Tai.6 O9 T-fM$*trv»-l)o 4 1 Oif 

lilK54J4)||ff 2 0 0 nm<r> 4 MSi%<omi^1mLtz SO 

G (xtr>>§- >-:*-7^/r#i*'7;^p 1 1 4 A : 77 

«gM54±HI±^iim<*iEI^52i:rai:a^<0MI?2 2 0 
nm<0||2<0«ffl|J|i55**K«t^HTv»^o 2|=mSffiItCiJ 

(/^Tfi^ 1 <o^mm54'i'i,zmimLfzm<om.m. is:mv± 

[0 0 4 41 0 7«±SOG*<^«|<O^SDfiSr^-ffc$-li-T 

ia«6 or. ffijtisss o%(DmMmn'X'i o o^tam 

«L/cf^OSrB i2 Taa O9 ■V/N- 
d«3~4Sl:%-e'j-i'^gEI4S>{>i^ij<i.r), 7^5 

•J >SEft!Bj*»-e-oKai45rfijffl Lx^mm.i^mm^\ 

[0 0 4 51 mmmb) mm^b^ms\,zmiro mm. 
nB? sGmmmK=fif>^\ihixtz4-i^%<r>mi^ 

trSOG (Xtr>:t >**vX/7'^i**7;^P 1 1 4 

A : T^-i K->^^-^-;i.tt|?) €r^*LTfMLfj^)P2 
> 0 0 n m<7>TllfejK8H:, e#;4»<b ^-STSBIggBK Sr 



-6- 



11 

B iz Taz 09 f}^hf£h^mm.wnm^2. e^:d»t>^r 
^ixx\^^i>o ^hizzff) ?mn.i^mm^ + / ^• -> ^ so 

«raoTTJfiM81t|^i:S0G (P114A) 

2 0 0 nm<r>^ 1 <r>mmm:54i^mis.^tix\^^i>o ^ 

[0 0 4 6j BQii. ias6 OX:. mMMSts o%<om. 
*jS*#T- 1 0 0 mmwcm. Lfzi§:<7)mmm 5 <oi^mm!±^ 10 

14«:|S|*ft-eftgL>t:B P S GeF^Jfe^M/^ittSr^t-t-S. 

»ffil#^/^•v^'5oo±TM®^•«g|ffi^54. sssirr^Bi 

10 0 4 71 (*JS^J6) 111 0H*||??{C^fc.-S,?4g| 

m\ «MO B P S G M48± U liT:«felK81 X^M 2 

0 nm(7)f-^'>^«^49iSrifrLr||JS0!ll t|Bl«(;?^§| 

^/fv^'50«r«fi)t1-*»<fc!fe5iSimf^»)Bl52{4S r B i 

2 Ta2 09 T-*l), ISl O{Sam54Sl>'»2<0«^J^ 

KT«&JR81(i. #®«jgt^oTj3»), *^i£taj6T{± 
V'; aVTA'a^^v KSr±;K#t-f--6SOG (;:^tr>:i- 
^A'T^^/'r^a.**^;^ 1 1 1 : T^'f K->^^:^;^tt 

•^7^f%iik\t%^. SrBi2 Ta2 Os /5»<bi*^2<0 

^l<^T*)gl101 S0'»2OTMlBI102 Sr^Jt-SCt 

46. ^iSI|-f*:Sr^#■r^^•->5'50*7K<Off^E;^» 

i,Zt-A^X'^i,o 

10 0 4 91 mmmi) mi n~:^§^mi,zmioi?m 
6\(r)mmmi:iiT<7)iio<,^mx.^o mod^ mm) u 

Si*)f&mLtzli7.-7:x^mt^m. SrBi2 Ta2 O 
9 i>^hKi:i>n2(OT«km02 t •> 'J :3 > T;^ ::7 + -> KS: 

1 1 1 : T7-< Kvr-^-JUttS?) 7!i>c>4'-2. v'J 3>®Effc 
q^col^ 1 C0T«101 i:75«fll^ivffMSiti.Tv^^„ 

[0 0 5 0J Zo-ti>:itx\ ^mm6izii\,^xWhix 50 



#H¥7-2 73 2 97 

^+-V^^v^'50cO^^fi?)!|fti*f^S^{I|p)±-t^o dl 2 
limFieMOS h 7 >v;^ ^47<OB P S GM48±tCiIg, 

^*-:^T**>-&o mi 3<4. ^^mmzm-f m^<r>^m 

^rf^i^9 SOJcitl" ^ h 7. 7^ V> X * - rr-^) 
i>o MOS ^9>v;^^47±{CSS:^t'b;l^yL•BP SGIR48 

(i^^#uf^j|xii**«±i^ <. ^<r>±\.zmm-ri>^mm.w- 
If. **jfe0ijT-^L7tMODft mm \z^y)^mi.tz 

\i:^-7 7.mmt-km. SrBiz Ta2 O9 75^<b^^^ 
lfllfr^M^^/^v:J'50<7)^^, Blri£L/c@l 3lC^-r 

(4, C<7>5Alfm*Sli52H'tK:??1--5.^5(tT-^<. friep 
I0 0 5 1J (?eife0!l8) C:<0|life«a|8(4> ^fE»l <0 

>miminm'¥X'i^im^\^. ^h\z. ^uni^howst 

•?->•; n yWXMi)^ij 9 X 7 n - t Of (f ti-S^ESia* t 

141 0 0 0t:SJ^<7)MaaS;4»M*^Jt^o 
[0052] L*-L. 100 0 'CT-<0»«ia(4^g|^#: 

{C^?ix*SrBi2 Ta2 O9 ^-5.^81 
<04ftt-Sr^ft:$-ti:^ d t (4^i.»o 
[00531 ^<r>i.n \zm-kmx^ Lfz -> 'J 3 >SEfb^;ei^ 

x\ mmm<0'> «; n >gift?*;sf)mjt^Tfiioi,^jtint-i 

-SiiSiittff?**^rl6]±$-^T. J: •J$^Lfc#14^^-r 



-7- 



13 

[0 0 5 4] {-mmm^) m\ A\,zx^^mMmtiL^ 

-&4'r^Ml41 ■irJfM-t-So Hfrie*H)Kl41«:8 0 OICT' 

141 o±u. frie»2ofissiiK55^j^^-r-& 

iT-<)^c< ^2 0«g|lBl55SS trials ?rlt^ 
■t--5>o i^oT. CIO?*, {FlJ^lf. ?S^JS(Om:gE||^;if 

[0 0 5 51 iOi^lc. frifi^l 01SaK54i:mrlB» 
-g-^-r ^ -> 'J :3 > K-fb^^ .4- ^ ^ IS 1 OtSSIM54 1 -t ^ 

[0 0 5 6] iXY. ^^m<r>^^ittit>i>tfXT<r>^ 
( 1 ) . %mm 1 - 9 tcjt/ir- 

imuf^x'^ n . TKt LT^ifb-f *^s*tsfb^!^ 
s- sn»^« L T?K)S $ n * IS 1 ^«iiBi t IS 1 o^^iiBi 

[0 0 5 7] (f^ffl) IS 1 OiS^-SK(i®Efbtl5iSI«#» 
[0 0 5 8] ( 2 ) . Hifefi^ 1 - 9 tCiJtD 

«JIB (1) UiJv^T, ^iSIS 1 o«S?|g|**v >; 
fi£Jg(#tL, iDSft^^m:cTJgBS;$itfc->'; n>Kfb 
[M (OR) n . M : #JR. o : mm. R : T;w4r;u 



(8) #ea¥7-2 7 3 2 9 7 

it^m^n\zimi,<r>±m-^m<n^^i^'^ (-o-m-o 

gift L ti iEttft ^> tc^ico rn^=i^'> ;u^7&f 

r -N' 3 * V K<D*P7K«'«RJStc#v>Bjt'fb!fe3tSIS#:»MI 

izm^ti^m»M^isi:mt,zxy). iSL^Jk^^am^m 

K% -5, T ;i' 3 - ;p j^tK t ^ t-v \M X ff)^U^^i^ 

[0 0 5 91 ^le^ 1 o«a^j:ii*5*i7tK^b 

$ t> t;:?t-g|5SiS(4K'fb®»SJ^m#»JRrtg|5tc^jSffi:tii- 

[0 0 6 01 tfc. HSngv'; n^T^Un + v Kir^ifi^t 

5 >^«rfflv>;t:C V Dl^mizX^ BPS GSP^*fe#JI^ 

[0 0 6 11 (3).mmmi, 2. 4-9trJ-tr& 

Mie (2) U:fe^^T, B5fe^2 0ii|IK*^?*g| 

0 . tK^^'x t oKfbS7cs:)J:-i4*»*HtrieKfb!i^^si«ft: 

[0 0 6 2] (30)*) ^2Of!SKMffMfllft<0BPSG 

®Wite«ffii**)Bi-t*xesjKMo s -> > -nmza 



-8- 



J5 

> V X ^ 1 ikmW.i^^ + / N- <DXU<^l,z i3 tt -i) 

[0 0 6 3] (4) . mmmsizmt^ 

(mm mrie (2) tiiov^r. Btrieil2o«sm*fM^l: 

v>o is&oT. >IixC,co##^T'«*$tL^»2<7)1*lim^ 

^»ffil#M-^Pja-C§-f, BPSGSraifii^MfiEl^Ig 

SC^'MOS ->>^-B#O^S<7)flj!t=JriaiJiT-g;;S.o »1 

A- / N- V <r>TM + u is tt * ^'&.(r>'Sit ^ m±-t i> o 
»ii <ot^ffiM5.y='»2otSKM?^#^fbLr— (^(7) 

[0 0 6 5] ( 5 ) . *ife«f9 1 - 9 (CitlD 

mtt (1) - (4) {cijv^T. mzm<r>^m 

b%?^»ii#:s^oBf ® ;6^~?iai L r v> ^ "ikmn. 
M f< V f (omt^umm<r>±.uw&x-wsi $ w» 

1 0 0 6 6 1 (;^^) ^ 1 so-'* 2 o«aMT-?^g|i;#: 



<9> iif g3¥ 7-273297 

#14 S: (fi)± $ -^TtK^ if7.\zi.i, m.^mm * ^Jh L r 

to 0 6 7j (6) . mmm\-9Kmh 

mm frie (1) - (5) tciiv^T. mie»ioft» 

Md^v U :3 > r ;w n =t V K S {± * tc-g- * ti* 
T ;v 3 =^ V ;^ ^(0-^5 ^ ffeot Bfe*T-g» L tz i 
^^^j:mm^1^.b-ti>:^\£y^yif7 7. (SOG) iix 

kr>3- h LT^^^i^L. :ittimmmz^-ox'sii. 

*P7K^^S:/S(1 T ^l' n -> ^ ;l.S<7) r ;u ^ ;i'*cos > IS 
^ttogS. e^«<^tt«^T-^fbi--i.7i«-j|5fl<ju^Miir 

t:a^:i6Mce§-2)o ^^*:^«$i-«ir;tf^, 4 0 0-8 0 

0 x:-cmmik^-ti> t u j: •? ffaos?ftv ^ >aciK 

5r»^o fi^v ^fbt>5^l3l^#S)K(7)mrta5^^S^ 
*i^<0S® L fc*^TF(i V 'J n > T ;u 3 V k<0 

r ;w =» 4^ V K<?)S'^ft:«:B^ L, $ {cioJftjgfejStc J: o 

T+$3-;t ?^ jK 5r ^> o TtKfb •> V :3 > i ^ -i, o 

[0 0 6 8] (^:^) jt;±oife:^. mm^mn^nm 
c: t {; J: o r + ^ v t i#*^^2p^ 

10 0 7 01 (7) . |IM^j2tC*^JS 

«ffe (1) - (5) i;:fcv>r. Htfe»i<o«s 

T ^ :j + V g5=J:'flfe(^-gt|^-ea^ L fc^e^^- 

(CVDft) tCj:orjg^?tL;t»M^«)S<7)fcc7)<, 
(ft^) -r h h+vv9 > (TEO S) ^Oitg^W ' 
40 fi&ft^g^ff v» V U > T ^ 3 V K^-?-<?5^i4# 

<r>^Mi:Lxmfti>o +^UT3!rxt;j:oT^)KR 

ss?i^ (C2» A ? ^tz^itw-.m\t. M»-Mm±.x-m-M-r 
i>^t\,zx.-oxmti^')^>(r>mm.mimi^-tz>. z<r> 
cvT>^m.<r>msk^n\z^x^i\.fz'y^)z,>T)v^ 

^5-il?«cM»). *1Sfb1--?>;ti6(z^K^^ssif«9SB07K^ 



-9- 



17 

[0 0 7 1 J (8) . *Jfel?!l4, 5, 8C*=tJ£> 

{«^) file (6) , (7) tci3(,^r. miemofss 
[0 0 7 2] (ftffl) i&se» 1 (r)%^m^w^m-i> -> >; 

1^ 1 <OfSam«±s ISfk^C^^O V <J 3 > T 3 + V K 

*7KO-S|5«r«S)^|*|g|5tl@^1--So $ h v^mukitm 

[0 0 7 3] ( 9 ) . mmm s citis 

(«^) ttllB (1) ~ (8) tciJU>T, «rlfi#^#ai« 

[0 0 7 41 (1 0). ^mme. nziiB 

m^) Btrie (9) i,zm,^x. mzTmmi)^i^v=i>m 

2 oTrnm t <r>mmi^:^' h ^ ^m^go ■(> co„ 
[ 0 0 7 5 J (11). mmm i (;j=fi& 

BJie (10) UiJV>T, B5iBTilfeK*f#jg#:3S« 



(10) #§B¥7-2 7 3 2 9 7 

(J**) ^ V 5' commm f> <7>7ic j tz 

[0 0 7 6] (12). 6 tCjk^tD 

(««) B?rf2 (10) tcijv^r, «tri5TMm5&^4^##:^« 

ii7K«<7>gA«rKCi tUJ:c.-r, *{;J:-=.T5l#e>r 

-So 

[0 0 7 7] (13). 1 , 2 . 4^9 (CJtlt. 

30 mm ffie O) , (5) - (12) Kis^^^r. ^trie* 
^•t -5) Mimmi^i- h m&-r i> ^^^m.^ so x 

i^(r>^z%m.ihfz-tz.ti3^h^o m2(D^mmjm:n<r> 

liISrffl<IS:^LT#iH-OifeSfb«*T«fT, Uliffigfb?^ 

(^!l*) l^2 0lSaMtciiv»T5Sifmi40fim*fPx.-2. 
^tUioT. 4^^/-?->i'±gBS«|-^^2<0«SJKJ; t) 
K> T® U 1" ^, ^|&<DE||«ffi t » 2 <0«liBI±o«i I) 

50 L/c»i'^#1±S:*-t^^5fm^^*';Srittt-f.5,c:t7>t 



-10- 



(11) 



19 

10 0 7 81 (1 4). ^mm 1 - 9 iznfZ- 

mm BoiB (1) - (13) icjst^T, mmitmm 

(B 12 Oz ) 2* (A.-i B. 

A = Bi, Pb, Ba, Sr, Ca, Na. K, Cd<0 

tC<t^a^-g-t>-tJ-o B=Ti, Nb, Ta, W, Mo, 
Fe, Co, C rff)M^hmi£tii> l-oi>L<tiWSL7C 

[0 0 8 0] (iipm) ?mv.i^mm^^''^i-f'i:mfS.-t 

;{»*J:v», !|t14-'^•9•;'+;^VJ^$v^ tn;m#*M^ S < ©IBS* 
[0 0 8 1] (15). 1 - 9 iznm 

(«^) ttrie (14) (ciJv^T. Biri5ii*;^-7;^^tic-ft-&1& 

r B i 2 (T axNbi-x ) 2 09 (x = 0 - 1 . 

mUUX'i)^ fcr;^vxJll^-ft;-^!il04'T-<) S r B i 2 
(Tax Nbi-x ) 2 O9 (x = 0~l. 0) X'm^ix. 

Kft>'^ 7 ^ - ^' - (CiJV^r ^> - V* > Sr^iitf 

M<0»S^S». *)L^)E?:W'5>wt ^jT-iT-VNMXfJtJ- 
m^) ^%m(o^x<omwL^mA-Lx^mi,zJbtz-:>x 

(16). mmm s to^iL. 

{««) BtriE (8) iz)d\,^r. B5rieie«^iisipL 

(f^ffl) «rie^ 1 ofSKM^ffMi-^ ■> u 3 >mt^iz 
^LT. 'y') =i>mmmm:'px:i^im^L. $<btc, 

SS^fflfti" i>\zti^ ^<r>m 7*o -t ;^ T-t-VnM X T- # S 
vKib^Ji 1 0 0 0 "CgSOlSijjfiatc J; •) > **-7 X 7 o 



#Pg¥7-2 7 3 2 9 7 



20 



* [0 0 7 91 

03.*0 2- (1) 

e«ra«i-*o u*»t, 1 0 0 0 t;r'<D»ia3ii±^gii; 
**ew«}a<^r»}, ^mm.i^mmizBmiRii^^j:^\ 

X ^iS:&X<0».f&mzXii)r^<-(:^<OW^&iti:-ti>Zt 

[0 0 8 21 (?aim) ttiSiDo -> 3 >mt<^mmi.zit 
-2.0 ^ibtcfi, ^'vi>imiu-ti>ztx\ ^mm.wmm 

izS^miRI,$^^j:^\ X li)&i^Xnmii!imi,zi: •) t-v<^ 

[0 0 8 3] (17). mmm 9 ic^^f jis 
(«*) mmM (1) - (4) {cijv^r. mtmi<o^ 
mmtmum2<r>^mmt<omiz4-'u>^ «i<od*>^^ir 

(ftffl) BJiei|io^^sij^tfrie»2(otsKMi<^iw«c 
&^'ft^:d^h^j:i>'pmmimfS.-r^zbx\ ^^m'^i$-mi^ 

^ <0¥Sf k ^- -r -2> «! i *^'T- § ^ o 
(^*) «S 1 t mum 2 oiSilBI t <o u **n 

[0 0 84] 

^^»MrtSPtr5S@ L ^ctR^TKi /^ii^i-gpJl%*^ Oil 

40 ^#i4^fe'fk^wpga,^*3SflRL, »)K^^/<v^<^«i^ 
[ll®ol8^*^^lftw] 

[HI] vt^<r)ifmw.w^'^')<r)mmmo 

[02] SrBi2 Ta2 Os O^SI^#S?M^^>'<v 
[US] SrBi2 Ta2 Os 'Om^nWU^^'r ^<'y 
50 [1214] 3|:|§gg(0||teCTl (Si>**ife^2-4) \z%i> 



-11- 



(12) 



#PaT7-2 7 3 2 9 7 



22 

[1215] ^mm\-2:^if'ijtmz%^^mm.wmm^-^ 
[0 61 ^mm\-2Rif'iStm'^%hmmn.^mm^^ 

[0 8] *^W<7)||Jg0||5(C'^^5i^i;^>^tjogr® 

0o 

[0 9] mt&M5i,z%^?mm.i^Mm^^^^i^^<Dmw 



[011] ^^m(ommm7i,z^:h^mmi$^'e^),<Dm 

a0o 

[01 21 BPSGm±iS«^^L/c5*^S«:»IK^^ 

[011 



22 



[013] ^^m(o^mm7iz%;h?mmi$^mm^^^^ 
[0141 ^^m<o^mms iz^.^^mmi^jA <om 



41 42--^^-^g||gjt. 

M^^. 46— -Jr*- h^S, 47—MO S h 7 > V 

70 X ^ , 48- B P S G 49-'^ ^ >'S«JPJ> 

-V-;^^l9ttSLE^. 59- KU>f >]KOffiLE^. 60 
"'±Um.WtSL »} ffi LE$^. 61 -TUmMM 

»)ffiLHE^> 81. 101 , 102 -TSbiS. 141 -if'fflMo 



[0 3] 



/ lliRtiiueffi 

4 TOTS \ 12 




20 



tsmm 



2 Mos h^>j?;^^ 



3si mtR 




Cl 0 



[0 2] 



[012] 




4 6 

DC«ffi (V) 







PI on BPS6 / 


_i — 1 — 1 — 1_ 1 1 • 1 1 



\ -10 



10 



-5 0 

mMEE (V) 



10 



-12- 



(13) #ia¥7-2 7 3 2 9 7 



[114] 



imi 0] 



57 58 4S M Vfefe^ / I / ' .57 




[gl5] 



mis] 




4 6 
DC«£E (V> 



o 
H 

— s 

I 

"10 







PtonS06UM)/8PS6 / 





-5 0 5 

mmmm cv> 



10 



10 



me] 



20 
16 



^ 12 
•B 
\ 
a 

^ 8 



m 



4 E- 

0 



r-rrmnj — i i uiiu| — i i iiifp j i i ii in| i i mm j — i m in n — i i mm; — i i m iK j — t-ptttt 



"23456789 10 n 

(10") 



-13- 



(14) 



7-273297 



[11171 




DC«S (V) 



-14- 



(15) 



#§a¥7-2 7 3 2 9 7 




(51) Int. CI. « mmz^ jtrtsai*-?- fi ^mmmmm 

H 0 1 L 21/822 
21/8242 
27/108 



-15- 



